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PROBLEMS &  SOLUTIONS

Problem 141— If n is a positive integer,
express in terms of n the number of so-
lutions in positive integers of 2x+y+z=n
when (a) n is even; (b) n is odd.
Solution: (a) n is even.

v+z takes its smallest value when

y=z=1, and 2x is then n—2. Thus we

may let x=1,2,3,u.,n;2. We have then,

vy+z=n—2, n—4, n—6, ... to which there
are n—3, n—5, n—7, ... solutions in posi-

tive integers. Using the formula:

S=I§[2a+(N—l)d]

in which N=n;22- (the number of x’s),

2_
a=n—3, d=—2, we obtain llj—nH

solutions.
(b) n is odd.

Reasoning as in (a), X=1,2.3.--..n;3 ’

y+z=n—2, n—4, n—6,... to which there
are n—3, n—95, n—7,... solutions. In the

formula for S, we substitute. a=n—3,

== A
n—3J d=—2, and obtain w

Nm

solutions.

Problem 142— A greeting card dealer
has three kinds of packets. Packet A
contains 3 get—well cards, 1 birthday card,
and 7 anniversay cards. Packet B contains
2,3, and 1 respectively. Packet C contains
5, 4, and 2, respectively. He wishes to

merge these so as to form new packets,
each containing one get—well card, one
birthday card,and one anniversary card.

What is the least number of packets

A, B, and € that must be used to accomp—
lish this? How many new packets will be
made?
Solution: Let x be the number of packets
A, y the number of packets B, and z the
number of packets C. There will then be
3x+2y+5z get—well cards, x+3y+4z gree-
ting cards, and 7x+4+y+4+2z anpiversary
cards.

To form the new packets with one of
each type of card, the number of each
type of card must be the same. Let this
number be represented by t. Then:

3x+2y+5z=t
x+3y+4z=t
x+ y+2z=t

Solving for x, v, and z in terms of t

we obtain:

3 T ) R S i

The smallest value of t that will make
x, v, and z integial and positive is "21.
Thus if we merge 2 packets of type A, 5
packets of type B, and 1 packet of type
C, we will obtain:

IxX242x5+5%1=21 get—well cards;

1x243X5+4%x1=21 greeting cards: and

TX2+1%X5+2x1=21 anniversary
cards.

These can therelore be merged to form
21 new packets.

a3, 893 O\
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